Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.007 Å; R factor = 0.041; wR factor = 0.117; data-to-parameter ratio = 13.2.
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . (ii) Àx þ 2; Ày þ 1; Àz; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) Àx þ 2; Ày þ 2; Àz þ 1; (v) Àx þ 1; Ày þ 2; Àz þ 1; (vi) x À 1; y; z.
The title compound, (I), contains two crystallographically independent dinuclear complex molecules, A ( Fig. 1) and B (Fig. 2) , respectively, with different Cu···Cu separation -3.286 (1) Å in A and 3.451 (1) Å in B. Both independent molecules reside on inversion centres, so asymmetric part contains a half of the A molecule, half of the B molecule and two water molecules. Each copper center has a square pyramidal environment being coordinated by two O atoms from two bridging 2-chlorobenzoato ligands, one O atom from monodentate 2-chlorobenzoato ligand and two N atoms from 1,10-phenanthroline ligand. The water molecules can be considered as coordinating ligands too, which complete the coordination geometry up to distorted octahedron with elongated Cu-O distances -3.024 (3) Å in A and 2.917 (3) Å in B.
In the crystal structure, weak intermolecular C-H···O interactions (Table 1) contribute to the crystal packing consolidation.
All reagents were obtained from commercial sources and used without further purification. Cu(OAc) 2 .H 2 O (0.1996 g,0.10 mmol) was added to 30 ml CH 3 OH-H 2 O (2:1,v/v) solution. Then 2-chlorobenzoic acid (0.3131 g, 0.20 mmol) and 1,10-phenanthroline(0.1980 g, 0.10 mmol) were subsequently added. The pH value of the mixture was adjusted to about 5.5 with NaOH solution and stirred continuously for 2 h to obtain a blue clear solution. After filtration, the blue filtrate was allowed to stand at room temperature for two weeks to produce blue block-shaped crystals suitable for X-ray analysis.
Refinement
H atoms were positioned geometrically (O-H 0.85 Å; C-H 0.93 Å), and refined as riding, with Uiso(H) = 1.2-1.5 Ueq (C). 
